Backgrounds/Aims: Acute appendicitis is one of the most common emergent disease in the general population requiring surgical treatment. However, only a few cases of appendicitis after liver transplantation (LT) were reported. We described experiences of acute appendicitis after LT in single center. Methods: From March 1988 to July 2019, we reviewed retrospectively all the patients who diagnosed with acute appendicitis after LT at the Seoul National University Hospital. We described and analyzed clinical outcomes of appendectomy after LT. Results: A total of 12 patients out of 2,237 LT patients underwent appendectomy due to acute appendicitis. The mean age was 48±12 years. Nine patients (75%) underwent deceased donor liver transplantation (DDLT) and three patients (25%) underwent living donor liver transplantation (LDLT). The mean days from transplantation to the onset of acute appendicitis was 739 (range 57-4,496) days. Every patients underwent appropriate appendectomy within 1 days after visiting hospital. Leukocytosis was seen in three patients (25%). Seven patients (58%) underwent laparoscopic appendectomy and five patients (42%) underwent open appendectomy. The total operative time was 47.5 (range 25-135) minutes. The median postoperative hospitalization was 4 (range 2-11) days. There was no postoperative complications documented. There was no significant difference of clinical outcomes between laparoscopic appendectomy group and open appendectomy group. Conclusions: Early surgical management achieved satisfactory postoperative results without graft dysfunction after LT. Laparoscopic appendectomy also could be applicable with safe and feasible outcomes even in post-LT recipients. (Ann Hepatobiliary Pancreat Surg 2020;24:44-51)
INTRODUCTION
Acute appendicitis is one of the most frequent emergent disease requiring surgical treatment. However, reports on acute appendicitis in liver transplantation (LT) recipient remains scanty.
The increasing number of liver transplantation and improvement in survival rate also increases the incidence of various intra-abdominal surgical emergencies. [1] [2] [3] [4] The diagnosis and management of acute appendicitis in transplanted patients follow the principles of any surgical emergencies. However, compared to the general population, the fact that transplanted patients are always in an immunosuppressive state should always in considered. Pre-vious studies have reported that acute appendicitis after LT may present different clinical courses and thus, may result in more perioperative complications. Therefore, early diagnosis and surgery is crucial in managing LT patients with long-term immunosuppressive therapy. [3] [4] [5] [6] An open approach is usually recommended in abdominal emergencies in post-transplant patients. However, with the advancement of instruments and improvement in surgeons' skills, laparoscopic approach has recently performed and showed to be feasible. 2, 4, 7, 8 In this study, we report a single center experience acute appendicitis after liver transplantation. 
MATERIALS AND METHODS

RESULTS
Demographics
The clinical characteristics of the 12 patients who underwent appendectomy are presented in Table 1 The median days from transplantation to the diagnosis of appendicitis were 739 days (range 57-4,496 days) ( Table 2 ).
The median follow-up periods after appendectomy were 1,712 days (range 83-6,566 days). 
Presentation and diagnostic evaluation
Surgery
All patients were underwent appendectomy within the 
Hospital course and outcome
The median postoperative length of stay was four days respectively. There was no significant difference between the two groups (p＞0.05). Three patients died during longterm follow-up due to recurrence of the primary liver disease. The long-term survival after appendectomy was 75% (Table 3 ).
Pathological findings
Postoperative pathology results showed a high percentage of acute suppurative appendicitis (n=8, 66.7%). There were three (25%) cases of periappendiceal abscess and one (8.2%) case of perforation. Acute gangrenous appen- 
DISCUSSION
The number of LT and long-term survival has been increasing and improving accompanied by improved surgical techniques and immunosuppressant. In the last decade, the number of LT has increased exponentially in South Korea. Since the first LT performed in 1988, more than 10,000 cases of LT have been performed in 40 different centers. 6, 9, 10 With increasing numbers of LT recipients, surgeons should be more cautious in assessing and managing both medical and surgical non-graft related diseases including acute appendicitis.
Acute appendicitis is one of the most common emergent diseases requiring surgical treatment. 10 other studies on acute appendicitis in post-LT patients are mostly case reviews or include less than ten cases (Table   4 ). [1] [2] [3] [4] [5] [11] [12] [13] [14] [15] The reported accumulative incidence of acute appendicitis after LT in recent studies showed to be less than 0.5%. 1-4,10 Some report addressed that the incidence of acute appendicitis in LT recipients as 0.09% and 0.2% respectively. 5, 6 Similar to the reported and generally accepted incidence, the rate of acute appendicitis in LT patients at the SNUH was 0.5% (n=12).
In this study, LT patients diagnosed with acute appendicitis presented with similar symptoms of acute appendicitis as the general population. The most prominent symptom and sign was abdominal discomfort and pain with local tenderness at the right lower quadrant (RLQ). All 12 patients showed signs of inflammation at the RLQ.
Leukocytosis defined as WBC counts exceeding 10,000/ µL was shown in the majority of their patients in previous studies. 5 This manifestation is similar with neutropenic enterocolitis in immunocompromised patients. 17 The sensitivity and specificity of CT scans are 90% and 91% respectively in the diagnosis of acute appendicitis. 16, 18 All 12 patients in this study underwent CT scans and showed appendiceal inflammation and wall thickening suggestive of acute appendicitis.
Recently, antibiotics as a non-operative treatment has been popularized in the selected patients in the general population with a 38% risk of recurrence. However, aggressive management is preferred and recommended to minimize morbidity due to the chronic immunosuppressed status of LT patients. 16 Early surgical management performed within one to three days after onset of acute appendicitis provided the best results. Appendiceal perforation generally occurs within 48-72 hours and even earlier in immunocompromised patients. 19 In this study, all 12 patients promptly underwent appendectomy, generally within one day after symptom presentation. technique for the first trocar that can provide safe access for additional trocars. 8 The proportion of laparoscopic appendectomy in LT recipients is recently increased. As mentioned previously, earlier studies report on acute appendicitis managed in the open approach (Table 4 ). In 2012, Quartey et al. 4 reported the first laparoscopic appendectomy case in a LT patient.
Followed by this report, Wei et al. 15 formation is reported to be rare in transplant recipients, 15 there were three cases of abscess formation. All three patients underwent laparoscopic appendectomy and were discharged without complications. Moreover, there was one patient diagnosed with HCC metastasis (Case 5). There was no postoperative complication and was discharged on postoperative day four. However, the patient died due to the progression of hepatocellular carcinoma.
One of the interesting findings in this study is that one patient was diagnosed with low-grade appendiceal mucinous neoplasm (Case 9). There has been no report on appendiceal mucinous neoplasm diagnosed in a LT patient.
The patient presented with abdominal discomfort accom- 
